In the current study, the jumping ability development programme created by A. V. Belyayev and L. V. Bulykina was used in training groups of young volleyballers of different sex and age during 54 days.
ability, as most elements that bring points to a team -attack, block and serve -are performed from a jump [5, 8, 9, 10] .
Considering the above mentioned, coaches are attempting to create increasingly efficient jumping ability development programmes for young volleyballers.
The aim of this study was to apply the jumping ability programme created by A. V. Belyayev and L. V. Bulykina [1] specially for volleyballers in training groups of young volleyballers of different sex and age.
SUBJECTS OF THE STUDY
The subjects of the study were beginning young volleyballers who had practised volleyball for 1-3 years. The first group consisted of 12 players aged 16-20 years. They were members of the volleyball hobby group of Tallinn Secondary School No. 23, six girls and six boys. The second group consisted of ten children aged 8-13 years. They were the volleyball group of Tallinn Kalev Sports Society -four girls and six boys. In addition, there was a control group that consisted of students of Form 11 at Tallinn Secondary School No. 23 -eight boys aged 17-18 years. They did not attend volleyball training and did not regularly practise any other sport. They only attended physical education classes at school.
METHODS
An anthropometric study was carried out with the students of the first and the second group and with the control group. Their height, weight, waist circumference, upper and lower leg circumference, and arms spread were measured according to the methodology of Martin [4] . Thereafter all the subjects underwent tests of physical ability which assessed the height of standing and running vertical jump [12] and the height of block jump (standing jump with two arms stretched upwards). In addition, the subjects' speed was assessed by zigzag run known from literature [13] .
After testing the first and second group participated in Belyayev and Bulykina's jumping ability training programme. The authors recommend to conduct such a programme during the preparatory period. The subjects in A. Belyayev and L. Bulykina's programme were the male team of Russian super league Odintsovo Iskra. In our study Natasha Sorgina conducted the programme with young volleyballers; therefore, a few changes were made in it.
Catalogue of jumping exercises for the current study Step jumps 4. Scissor jumps on the spot 5.
Step -squat -jump (step, drop into a deep squat, jump upwards with straight back, arms upwards) 6. Jumps upwards with straight legs forward (with a soft landing) 7. High knee run (at maximum speed, knees high) 8. Jumps over an obstacle (a gymnastic bench) with a turn from deep squat into a deep squat on the other side of the bench (with face always turned to the bench) 9. Imitation of block at the net 10. Jumping with spiking steps with touching a mark above the head The programme lasted for 54 days for both groups. Thereafter the subjects underwent testing (anthropometric measuring and tests) as at the beginning of the study. The students of the control group underwent an anthropometric study and test of physical abilities at both times but did not attend jumping ability training meanwhile.
Statistical analysis of data
Analysis was performed by Master of Mathematical Statistics Säde Koskel. Primary statistical analysis, linear correlation analysis, t-test to find significant differences between the means of the groups and multivariate regression analysis were applied.
RESULTS
The analysis began with finding the mean height and weight of the boys and girls of the first and the second group, and the corresponding data of the control group during the first and the second measuring. The first group included 6 girls and 6 boys aged 16-20 years. The girls' mean height was 167.5 cm and weight 61.1 kg. The boys' mean height was 185.6 cm and weight 71.3 kg. The second group consisted of 6 boys and 4 girls aged 8-13 years. The girls' mean height was 161.3 cm and weight 52 kg. The boys' mean height was 162 cm and weight 49 kg. The control group consisted of eight young men aged 17-18 years with a mean height 181.6 cm and mean weight 73.25 kg. Table 2 presents the differences between the results of the first and the second series of measurements. The table shows that the results of jumping tests and speed tests improved in all groups. It is also interesting to note that the students were not only influenced by the jumping ability programme, but during these 54 days they also grew. The increase in height was particularly great in the group of younger boys -1.08 cm on the average. One of the aims was to find whether the speed abilities of volleyballers improve if only jumping ability is specially trained.
During those 54 days, we did not do any special exercises to develop the players' speed abilities. Thus, we can conclude that speed abilities and jumping ability are closely related. We found that the time of zigzag run decreased in the group of older boys by 0.98 sec on average, in the group of older girls by 1.11 sec, in the group of younger boys by 0.75 sec and in the group of younger girls by 1.03 sec. In the control group where jumping ability was not trained, the time of the zigzag run even increased by 0.15 sec.
The improvement in tests results was also proved by t-test. The table shows that in the first and the second group the results of jumping tests improved significantly in both boys and girls; the time of zigzag run also decreased significantly. The change could not be statistically proved only in the zigzag run test of the boys of the second group.
We also compared changes in the jumping and speed abilities in the boys of the first group and the control group. Here the results of the boys of the first group improved significantly compared with the boys of the control group who did not attend jumping ability training. In addition, we also performed correlation analysis of anthropometric data and tests results of all the subjects participating in the study. As repeatedly shown in literature, anthropometric data form a system where all the variables are in mutual statistically significant correlation and the leading variables in this system are height and weight [3, 7] . We also got the same result when analyzing the anthropometric data of young volleyballers. The anthropometric data were in significant correlation between themselves and also in significant correlation with the results of all tests. Linear regression models proved that, for example, the height of standing vertical jump could be predicted from the number of the group, the child's sex and his/her height when measured for the second time (R 2 = 0.9529). An analogous result was received when predicting the height of running vertical jump where the independent variables were also the number of the group, the subject's sex and height when measured for the second time (R 2 = 0.9562). In conclusion, we can say that the jumping ability programme used by us is suitable for young volleyballers, both boys and girls, aged 8-20 years. The authors recommend using the above-mentioned programme as an aid for coaches.
